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Important New Field of Activity 
Placed in Charge of Dr. Patrick 


NNOUNCEMENT is made of the 
creation of a new division in the Soil 
Conservation Service to be known as the 
Watershed and Conservation Survey Divi- 
sion. Dr. Austin L. Patrick, formerly 
regional conservator in Region 1, heads the 
new division. Dr. Patrick’s early training 
in soil survey field work and his years of 
experience gained at the Pennsylvania 
Agricultural Experiment Station prior to 
being drafted into the Soil Conservation 
Service have given him a comprehensive 
understanding of soil conservation and its 
related activities and most ably qualify 
him for his new responsibilities. 

The success of the erosion-control 
program has been due in part to the fact 
that the plan of conservation operations has 
been based on an inventory of the physical 
conditions of the land. The importance 
of obtaining correct inventories of land 
features in project areas already in 
operation, additional surveys contem- 
plated in connection with newly estab- 
lished demonstration projects, legally con- 
stituted soil conservation districts, and in 
watersheds for erosion control and water- 
flow retardation programs in relation to 
floods, together with aiding in the 
determination of the location of conser- 
vation problems and plans for proper land 
use, made additional administrative super- 
vision of the survey work necessary. 
Conservation surveys developed as a 
section of the Operations Division and 


included cartography. These two are 
now being set up as sections in the new 
division. 

The function of the Cartographic Sec- 
tion consists essentially of map production, 
including base maps for field surveys, re- 
production of field survey maps, and mis- 
cellaneous drafting. The work is grouped 
into aerial surveys, base map production, 
assembly of field data for lithographing, 
planimetering of factors differentiated on 
field survey maps and production of mis- 
cellaneous charts, drawings, slides, and 
exhibits. 

The designation of the Soil Conservation 
Service as one of the agencies of the 
Department of Agriculture to carry the 
burden of technical work in the develop- 
ment of preliminary surveys and examina- 
tions of watersheds listed in the Omnibus 
Flood Control Act created a task for which 
the section of Flood Control Surveys will 
be responsible. This section will develop 
policy, outline procedure, coordinate the 
work of units within the Service and col- 
laborate with other departmental agencies 
in the review of maps and watershed 
reports for the flood-control program. It 
is intended that the field organization of 
the Service carry the major responsibility 
for the completion of the watershed re- 
ports, with a limited number of especially 
trained men administering the difficult 
problems of securing uniformity, accuracy, 
and completeness of the reports. 
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D URING late May and early June, traveling 7,000 
miles from Washington into the Pacific Northwest to 
study the progress of our work in soil and water con- 
servation, I saw a great deal that was encouraging and 
some things that were discouraging. On the sunny 
side were men at work on the land who had found the 
secret of cooperating with nature to conserve soil and 
water; on the shadowy side were men violating almost 
every one of nature’s ways for maintaining soil balance 
by living at peace with wind and rain. 





In the Footsteps of the Pleistocene 


Going westward, I crossed a rolling section of eastern 
Minnesota, where 31 years previously I had found no 
gullies and no serious erosion while carrying on soil 
survey work in that locality. This time, however, it 
was discouraging to find that many fields had lost most 
of the rich topsoil that had lain undisturbed many 
centuries since its formation following the glacial re- 
treat at the close of Pleistocene time—perhaps 40,000 
years ago. With the advent of white men, trees 
and grasses were removed, the land plowed and 
replowed. Within this 
brief time the beautiful 
rolling slopes over which 
I walked a third of a cen- 
tury ago have begun to 
waste away. 

For 50 miles the train 
ran through a blinding 
dust storm in Montana. 
Muddy rain smeared the 
car windows. Here, in 
far too many places, as 
in parts of the Dakotas, 
Wyoming, and other 
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Sunshine 


and 


Shadow 


By H. H. Bennett’ 











Plains States, man has 
broken down the natural 
land-defense with plows 
and livestock—-ripped off 
or degraded the carpet of 
grass which for centuries 
stabilized the plains. 
From the Spokane meet- 
ing of the western direc- 
tors of extension, I went 
for a look at the conserva- 
tion demonstration area of the Soil Conservation 
Service, comprising the watershed of the South Palouse 
River in southeastern Washington and adjacent Idaho. 
Here, on the many critically steep slopes of fine wheat 
land, the severe erosion observed in previous years 
has been adequately controlled by the planting of 
grass, alfalfa, and sweet clover. Gradually this and 
other practical control measures are spreading out 
beyond the boundaries of the project. Here and there I 
saw where black locust, Chinese elm and Russian 
olive had been effectively used to defend critical 
areas along the brink of very steep slopes where, without 
the trees, deep snowdrifts at times have set up serious 
erosion and started disastrous soil slips during spring 
thaws. These plantings are serving to spread the snow 
thinly and so to check the disastrous consequences. 
Most gratifying was the nursery at Pullman. This 
nursery is conducted in cooperation with Washington 
State College and other agencies. Here, scores of 
native grasses have been assembled for testing growth 
habits, germination characteristics, and adaptability for 
controlling erosion. Breeding work with both native 
and foreign stock is also being carried on in cooperation 
with the Bureau of Plant Industry and the college of 
agriculture. 
~ 1 Chief, Soil Conservation Service, Washington, D. C. 
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The Chief brings a vivid 
report of his inspection 
trip across prairies, plains, 
foothills, mountains, 
basins, and sand hills of 
northwestern trans- 
Mississippi country # 











It was a thrilling experience to see some 70 strains 
of 6 species of blue grass being cultured for the first 
time. It was equally inspiring to find varieties or 
strains of the regional bunch grasses and of the Plains 
bunch grass growing in such a way as to indicate 
efficiency for improving the range and 
stabilizing erosion on agricultural land. 
Some were spreading out recumbently, 
others were outstandingly broad-leafed, 
and still others revealed interesting 
characteristics as to manner of growth 
and hardiness for special conditions of 
slope, climate, and soil. 

Seeing this work under way on a large 
scale, directed by energetic, enthusiastic 
plant specialists, working day and night to find new 
tools for combating soil and water wastage, was 
enough to make one wonder why we had waited so 
long to explore the wealth of wild plants growing 
across the domain of America, to test the implements 
that nature has provided us. 

I was glad to know that the South Palouse River 
was again flowing—had, indeed, flowed throughout 
1935 and 1936, one of the driest seasons on record. 
For years, following the breaking up of the native 
sod, the South Palouse had run practically dry in 
late summer—and now it has again sprung to life, 
apparently as the result of the extensive conserva- 
tion work carried out over its watershed. 





Irrigating off the Contour 
When the Spanish conquerors ascended the lofty 
ranges of Peru, the Incas were practicing a highly effec- 
tive system of soil and water conservation by skillfully 
building soil-holding walled terraces along the precipi- 
tous mountain slopes and applying to the crops grown 
on these contoured shelves water brought from nearby 



































and remote places through ditches and tunnels. The 
soil thus held in place has been safely cultivated across 
the centuries. Many of the terraces that were in use 
when Pizarro overthrew the great southern civili- 
zation are still being farmed. And, in the Philippines, 
the head-hunters of the mountain ranges were simi- 
larly utilizing and conserving soil and water when the 
Spanish entered that part of the Orient. 

This principle of utilizing water on the contour is 
thousands of years old; it is a fundamental element of 
safe land use,as well as safe irrigation, and the practice 
is probably as old as civilization. 

It makes one bow with shame to find Americans 
practicing downhill irrigation such as we saw on some 
thousands of acres of steeply sloping land in an im- 
portant irrigation district of south-central Washing- 
ton. We found this most wasteful method of using 
water in operation in numerous steep fields. W. A. 
Rockie ? and I measured some of the results of erosion 
from a single application of water to a pea field by 
determining the dimensions of the little gullies that 
were carved along the interrow gutters. The measure- 
ments showed that on a slope of about 35 percent, 
from one-half to two-thirds of an inch of soil was 
removed from each acre, swept into roadside ditches 
or deposited in vegetation growing along the foot of 
slopes. Normally, four such irrigations are made 
annually, so that the loss of rich topsoil under such 
conditions amounts to around 2 inches per acre each 
year. At this rate, it would take only about 4 or 5 
years to strip off the rich topsoil and get down to the 
tough clay subsoil, Actually, we saw some areas in 
the district which had been abandoned because of 
this method of irrigating down the slope instead of 
across the slope along the contour. 

Regional conservator, Soil Conservation Service, Spokane, Wash. 
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I am informed that this wasteful method of using 
water is practiced in various parts of the West. The 
farmers say it is the only practical way they can 
apply water to their sloping land. But it seems to me, 
if inventive Americans are unable to find practical 
ways for irrigating sloping land along the contour, 
then such land, in the interest of the general welfare, 
the community, and the individual, should be left in 
grass. I am unwilling to admit that 1937 Americans 
can be so far excelled by the savages of the Philippines 
and the descendants of the Incas in the matter of con- 
serving their most indispensable asset. At any rate, 
we have started on a demonstration at Ellensburg, 
Wash., where this problem will be vigorously attacked. 


Battling the Pacific 


Sand-swatters, I believe you would call them—I 
mean the men at the C. C. C. camp who are now licking 
the mighty Pacific at its age-old labor of piling shifting, 
smothering sand over valuable lands and structures 
fronting our western ocean. The young men of the 
technical staff who guided us over drifting sand dunes 
that had been lashed to the landscape, are quiet of 
voice and mien; you gather that it has never occurred 
to them and their sand-plugging C. C. C. boys from 
Boston and other parts of the country that they are 
carrying on a battle of heroic proportions. 

How have they been 
going about this job of 
licking the Pacific? you 
ask. You will be sur- 
prised, perhaps, that 
these sands, seemingly 
marching irresistibly out 
of the ocean under lash 
of wave and wind and 
threatening to bury in- 
vestments, buildings, and 
other improvements val- 
ued at $35,000,000, are 
being calmed with very 
=~ simple tools. Out there, 

just back of the lash of 
ocean, we found them 
planting Hollard grass over the shifting sands. This 
plant grows prolifically at various points along the 
Pacific coast. The funny thing about it is that it 
luxuriates in moving sand. Bury it 2 or 3 feet with 
smothering sand, and it grows right through, almost 
as if you had done it a special favor. 

Having quieted the sand with Holland grass, other 
grasses peculiarly adapted to this special job are 
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brought into action. Sea lyme and seashore bluegrass 
which prefer slowly moving sand, have joined the 
Holland grass to stop the drifting, and, finally, still- 
sand plants have come in of their own accord to com- 
plete the stabilization. These plants, such as wild straw- 
berry, wild rose, tansy, and fescue have literally rushed 
in tocarpet the dunes. Now all iscalm, and will remain 
so, provided the dunes are not overgrazed or plowed. 

There are 20 miles of these dunes extending south- 
ward from about the point where Lewis and Clark 
came upon the ocean. It may not be long until the 
entire area has been lined up and put to rest by the 
“sand-swatters.” 

There is another big job of the same kind waiting 
down the coast—the towering dunes that line the sea 
for nearly 50 miles north of Coos Bay. We cannot, of 
course, permit any mere ocean to spoil any part of such 
a beautiful coastline as that of Oregon. Arrangements 
must be made to stabilize these dunes also and to re- 
strict the Pacific to the more beneficial task of washing 
ashore gaily colored agates and sparkling sand for 
bathing beaches and delectable razor clams. 





Dust Over the Bankers 


AtRapidCity, I talked 
about soil and water con- 
servation to a large audi- 
ence attending the an- #° “ 
nual meeting of the 
South Dakota Bankers 
Association. The very 
fact that bankers are getting in- 
terested in this subject is most encouraging. This 
Rapid City affair, accordingly, was one of the sunny 
spots of my trip. I think that the point of view which 
most Plains bankers share, is that nothing should be 
left undone until every possible drop of rain falling in 
that region is conserved. They appear to sense the 
fact that dust storms cannot be controlled without 
vegetation, and that adequate vegetation can be pro 
duced only through salvaging all the rain water and 
causing it to sink into the ground where it falls or to 
repose in a stockpond or small irrigation reservoir. 

Although the landscape about Rapid City was green 
with grass and other vegetation that had sprung to life 
as the result of recent rains, a dust storm swept down 
from Montana, or over from Wyoming, just before I 
came on the program, and this, of course, served as 
“spot news” for me. Plenty of other material was 
available, however. During the forenoon, I had seen 
some of the work carried out by our soil conservation 
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C. C. C. camp—Camp Robert Fechner—near Sturgis, 
which is not far from Rapid City. Here, fallow land, 
stripped with small grain, had been basin-listed in some 
fields and contour-listed in others. Every drop of a 
2.37 inch rain falling on May 30, just 4 days before the 
bankers convention, was held and stored in the soil. 
The pasture-contouring had also worked so effectively 
that I now have no further fear about the eventual 
adoption of this practice on a far-reaching sacle through 
the Plains country. 

On this project, farm- 
ers and livestock men 
are cooperating splen- 
didly, as are also the 
officers of the Cavalry 
post at Fort Meade. 
All the average man 
who knows anything about that part of the country 
needs to jolt him into full realization of what can 
be done, and what should be done, is a trip over 
one of these soil- and water-conservation projects 
after a rain. 

While at Camp Fechner I had the pleasure of carry- 
ing on a bit of irrigation in a vegetable garden, with 
water syphoned from a stock-pond built by the camp 
boys. 





A Glutton for Water 


L. L. Sloan, project manager at Winner, S. Dak., 
came up from Kansas in 1935 to join our forces in com- 
bating the malignant dust storms that were kicking up 
general soii chaos on the undulating plain about 
Winner. He, like everyone who knows anything 
about the control of dust storms, recognized in the 
beginning that you cannot get control without vegeta- 
tion and that you cannot get vegetation without water. 
We have been told time and time again that man 
cannot make it rain, and there seems to be some truth 
in the observation. But Sloan, and others like him, 
came along and upset this theory. 

While Sloan, of course, did not actually increase the 
rainfall over the Winner project, he did what is the 
equivalent, insofar as plant life is concerned. Rains 
had not altogether stopped falling in the region; they 
simply began coming at longer intervals and in smaller 
quantities, so that parts of the country dried up and 


“began to blow away. More moisture was created for 


crops and grass by simply catching the rain in con- 
toured, strip-cropped basin-listed fields and contour- 
furrowed ranges. Water that otherwise would have 
run into the nearest stream and off in the direction of 


the Gulf of Mexico, was trapped and held for the 
growth of grass, grain, and other vegetation. 

It rained all the day following the bankers conven- 
tion, and as we drove from Rapid City to Winner, 
S. Dak., the precipitation was heavy enough to bring 
the rivers that we crossed into flood condition. 
When we got out on the work around Winner, it was 
easy to see that every drop had been trapped and 
saved for future crop use, except that running down 
roadsides; and in some places even this had been 
saved where dams had been thrown across the ditches 
and the water diverted to fields and pastures. 


Lack of Appreciation 


Crossing southern Iowa, we saw through train 
windows many fields gullied by erosion and others 
spotted with erosion-exposed yellow clay. All of 
these had once been clothed with grass or trees. 
Denuded of their protective cover and cultivated up 
and down slope, these lands that once produced 50 
bushels of corn per acre without fertilizer have reached 
in many instances a state of abandonment. 

In conversation with some women who were travel- 
ing eastward from Montana and Nebraska, I inquired 
why the farmers were plowing the curious ditches— 
the gullies. Thereupon, developed considerable dis- 
cussion of land use, good and bad. One woman, who 
had farmer relatives, guessed the ditches had been 
plowed to control the advance of chinch bugs. An- 
other insisted that the clay spots had always been there. 

It was not very difficult to convince these loyal 
citizens of the Plains that the cause of these sore spots 
on the land was accelerated soil erosion. They con- 
tended, however, that the problem was one for men 
rather than women. I was told that they discussed in 
their clubs principally popular books and recipes for 
cakes. That led me to ask if they, like other good 
Americans, should not also be concerned with the pre- 
servation of the source of the materials that entered 
into the composition of the cakes, and of the paper used 
in the books. I pointed out that in my own case I 
probably would do nothing but fish the next 6 years 
but for the insistence of my good wife that I stick to 
the present job for a while. 

I am still wondering whether this last idea went 
over. I do believe, however, that at least a few more 
good women may on occasion give some thought to the 
shadowy pictures one sees in too many localities while 
traveling across our rolling farm lands and overgrazed 
plains. 
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wo more than a full year to chart the way, 
the Ohio Valley region is stepping out boldly, 
yet carefully, on a program extending the principles of 
soil conservation to its farmers. In four States definite 
extension programs have been launched in cooperation 
with State extension services. 

The general educational plan has been carried on 
through the press, the radio, farmers’ meetings, in- 
stitutes, exhibits, and all available avenues. In Ohio, 
a score of individual demonstration farms have been 
planned for soil conservation, the Soil Conservation 
Service providing the technical direction with other 
details handled by the Agricultural Extension Service. 
Similar demonstrations are being started in Indiana 
and Tennessee. Four states in the Ohio Valley region 
have taken steps to include soil conservation in the list 
of available 4-H club projects. 

Work already done and plans for the future were 
discussed in a conference at regional headquarters, 
Dayton, Ohio, last spring when extension directors 
and extension soil conservationists representing Ken- 
tucky, Tennessee, Ohio, Indiana and Michigan, met 
with State coordinators and regional and Washington 
officials of the Soil Conservation Service. 

Although the recounting of experiences by spokes- 
men from each State received considerable attention 
during the one-day conference, it was the plans for the 
future and the assurance of a coordinated soil- 
conservation program that proved the conference a 
worthwhile venture. 

Tennessee has launched a program of extension that 
will make soil conservation a community affair, C. E. 
Brehm, extension director, explained. More than 
that, the community program is to tie soil conservation 
to the individual farm and to the farm home. In em- 
phasizing the farm home in Tennessee, Mr. Brehm 
said, “Soil conservation and human conservation go 
together. That’s what soil conservation is for.” 
So Tennessee will attack erosion control on an area or 
community extension basis. 

T. A. Coleman, acting director for Indiana, observed 
that “we are getting out of the emergency era and 
swinging over into the long-time program.” He 
believes it is necessary to bring the successful farmer 


! Regional conservator, Soil Conservation Service, Dayton, Ohio. 


34 


OHIO VALLEY LAUNCHES EXTENSION 
PROGRAM 


By J. S. Cutler ' 






into the councils where extension programs are 
planned—-soil conservation included. If Mr. Coleman 
has his way, Indiana will be in the limelight of 4-H 
club activity pertaining to soil conservation. “J think 
the club work is the best thing we have started”, he 
told the conference. “If we give the boy a little this 
year, a little next year, and so on, by the time he has 
completed his 4-H club work he will be ready to put 
what he has learned into practice.” 

A 4-H club project plan has been completed in 
Michigan also, and everything is ready for it to go 
forward this spring—so Paul Barrett, extension soil 
conservationist, reported. He called attention to the 
fact that county agents in Michigan have visited the 
project area at Benton Harbor and have begun to push 
soil conservation in their programs. As a matter of 
fact, as Barrett explained, Michigan is definitely soil- 
conservation conscious. He cited numerous examples 
as proof, one of which was the 1937 Farmers’ Week 
program based on conservation, where a record 
attendance was reported. Michigan wants more of 
soil conservation. 

Director R. H. Baldwin of Michigan Agricultural 
College said that team work would feature the soil- 
conservation extension program in the Wolverine State, 
with each subject-matter departmentre presented on the 
team. Michigan agencies cooperated to sponsor a soils 
demonstration train through the State early in April. 

In Ohio, all extension specialists are of the opinion 
that their special problems are “in relationship to 
soil conservation”, as explained by B. B. Spohn, 
supervisor of projects. For example the livestock 
specialist asks what effect the adoption of correct land 
use will have on the farm’s livestock enterprises. The 
livestock specialist, the agronomist, the poultry 
specialist, the soil conservationist, and others then 
put their heads together and work out a satisfactory 
solution. “Thus, in the long run”, Spohn observed, 
“the solutions will be better than if all phases of the 
problem were not considered.” 

D. S. Myer, chief of the division of cooperative 
relations and planning for the Soil Conservation 
Service, discussed the Standard Soil Conservation 
Districts Act and sought to chart the course of soil 
conservation work during the next decade. 

(Continued on p. 50) 
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“There is sufficient annual rainfall in the Rolling 
Plains section of Texas for profitable crop production if 
it is properly utilized.” 


oo statement by R. E. Dickson, superintendent of 

the Texas Agricultural Experiment Station at Spur, 
Tex., has been the subject of widespread comment. 
The station is working in cooperation with the Soil 
Conservation Service. 

The point of Mr. Dickson's statement is, of course, 
that from the standpoint of moisture for crop produc- 
tion in an area of limited rainfall entirely too much 
water is lost in flash run-off. Why not divert and 
spread the available rainfall on pastures and cultivated 
fields for the ultimate use of grasses and field crops? 
From his viewpoint, which is backed by experimental 
results at the Spur station and experiences of hundreds 
of farmers in the region, the moisture problem in the 
Rolling Plains is not so much one of insufficient pre- 
cipitation as it is a lack of those farming methods and 
practices developed specifically to ensure efficient 
utilization of the greatest possible amount of the 
annual rainfall. 


On Level Lands 


Many level areas with deep absorptive soil are capa- 
ble of storing larger quantities of water than is avail- 
able in the form of rainfall. Such is the case in sec- 
tions of the upper Concho River project near San 
Angelo, Tex., where the annual precipitation is 21 
inches. These level areas offer exceptional oppor- 
tunities for utilization of run-off waters from the 
adjacent rolling hills, especially where it is impracti- 
cable to build mechanical structures. 

Treatment of level areas which are favorable for 
water spreading offers two major problems—tetention 


1 Mr. Milhollin is soil conservationist, San Angelo, Tex.; Mr. Anthony is 
Administrative Assistant, Fort Worth, Tex. 


Rock wall designed to serve as spreader of water released from pasture terraces on a farm near 
Christoval, Tex. 


WATER SPREADING AT SAN ANGELO 


By R. M. Milhollin and Harold G. Anthony ' 








of needed water for crop production, and 
flood control. Both of these problems are 
largely solved when water is spread and 
stored in the soil by the use of water- 
spreading systems. Furthermore, there is no serious 
soil erosion on areas so treated. 

Experience on the San Angelo project has brought 
out the fact that areas with slopes of less than 1 per- 
cent are best suited for water spreading. On steeper 
slopes the cost of construction in proportion to the 
distribution of water obtained probably limits their 
use for such systems. On greater slopes with shallow 
soils it is more economical to use a ““syrup-pan” system 
of terraces to direct the water to more level areas than 
it is to construct a protected outlet channel to carry 
surplus water to the level areas. The fall between 
terraces can be cared for by the use of nonerosive 
grade spur terraces particularly on pasture land up to 
3 or 4 percent. The cost of these dirt structures has 
been found to be less than that of a protected channel. 

The soils on the more level areas of west Texas are 
exceptional from the standpoint of texture and depth 
of storing available moisture. These soils will absorb 
water at a rate of 5 to 10 inches in a 24-hour period, 
and from 20 to 30 inches in a 15-day period. Such 
favorable conditions for moisture infiltration make the 
upper Concho River project ideal for water spreading. 
Approximately half of the 100,000-acre area has less 
than one-half of 1 percent slope. Since very few 
mechanical structures are used on land with slope 
greater than 5 percent, enormous amounts of run-off 
water which is now going to waste may be used. 

Two principal methods are adapted on cultivated 
fields in the San Angelo area to secure the desired 
results in water spreading. These are “syrup pan” 
terrace systems and the rationing of run-off water to 
level closed-end terraces. Minor deviations are, of 
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Syrup-pan terraces near San Angelo, Tex. Strip crops and contour tillage. 


course, necessary in the basic methods of dropping 
water from one terrace to the next and in the type 
and arrangement of stone masonry structures. Some 
structures such as weeps with float- and weight- 
controlled flood boards are automatic, while others 
have simple hand-controlled flood boards that are used 
to divert water from the channel to the terrace system. 

The “syrup pan” terrace system is so named because 
the water is made to flow back and forth across the 
field in the same manner that cane juice is made to 
flow back and forth across the syrup vat. This 
system on a 120-acre field at the station has been in 
operation since 1930. This field receives the run-off 
from 1,200 acres of land. Even before 1930 diversion 
of a small amount of water from road ditches on to 
cultivated fields was practiced at the station. Results 
of this experimental work were responsible for the 
installation of the “syrup pan” system of terracing, 
with the various deviations, in the water-spreading 
program on the San Angelo project. 

Rationing run-off water to level closed-end terraces, 
a deviation from the “syrup pan” system, is being 
used extensively. The rate and amount of water 
rationed is determined by the slope of the land, acres 
within a terrace interval, and the depth and type of 
soil. This method of water spreading necessitates 
the use of simple stone masonry structures. Numer- 
ous little safety measures are installed in the rationing 
systems to offset the human element. Usually, these 
safety devices deprive the farm operator of the ad- 
vantages of extra water unless he is present to oper- 
ate them at the opportune time. Several automatic 
gates are now being developed and these may be 


36 


substituted later for the hand-controlled installations. 

What is known as the crescent system of terraces is 
being used to some extent in spreading surplus water 
on pasture areas. This system has numerous safety 
outlets for water. Rather than “bottle up” the water 
a number of weeps are constructed in the terraces so 
that the anticipated volume of extra water may by- 
pass without endangering the system. 

Two general types of structures are being used to 
ration run-off water. These are weeps and diversion 
structures. Both open and picket-type weeps are 
used; and diversion structures may be either channel- 
stone masonry or open ditches. The weeps are used 
in diversion levees or as a part of the water-spreading 
dyke. The system diagram shown is an example of the 
open-type and picket-type weeps used in a diversion 
levee. Each terrace interval in the cultivated field 
receives a definite proportion of the extra water. 

The picket-type weep is ordinarily used as a part 
of the terrace. The terrace system is closed in the same 
manner as level, closed-end terraces, and at these 
close-ups a picket-type structure is set in the angle 
between the terrace and the end level. The stone 
pickets are set up as a part of the terrace at the natural 
draws in the field and are staggered in such a manner 
that the water flowing through a picket structure col- 
lects on the next terrace before the weep in the lower 
terrace begins functioning. 

The second type of structure used to ration run-off 
water is an open ditch to feed water out of drains into 
closed-end terraces. No spoil bank is left where the 
water is being fed in both directions from the drain. 
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A look at some of the syrup-pan terraces on the Spur 

station. Ten times as much cotton was produced 

here as in 1934 before treatment ; the average yield is 
twice that of unterraced land in the vicinity. 


When the ditch is full it is carrying the maximum 
amount of water into the terrace system. Any sur- 
plus flows down the natural drain. 

On the other hand, if water is being taken out of the 
drain in only one direction a spoil bank may be used 
across the drain. This results in a greater volume in 
the ditch carrying the water away from the drain. 
Under this arrangement an emergency by-pass is left to 
act as a safety factor when the volume of water needed 
is flowing in the ditch. Stone masonry structures are 
used to divert water from definite channels into the 
terrace system. Operation of these structures is by 
automatic or hand-operated flood boards. It readily 
becomes evident that the irrigation ditch principle is 
back of this method. 

The use of weeps and diversion structures may be 
combined in the plans for one farm or even for one field. 
Their application is dependent on so many factors that 
it is not advisable to discuss them here. Suffice it to 
say that they are intended to permit utilization of all 
anticipated run-off. 

The designing and building of these structures are so 
simple that the average farmer should have little diff- 
culty in duplicating them. The open weeps are simply 
walls and floor beams. The picket weeps are stones 
set on end in concrete. 





Water spreading system and structures built in 

spring and summer of 1936 withstood a 6-inch rain 

in 10 hours, but a few breaks occurred when this 

storm was followed within 2 days by an 8-inch down- 
pour within a period of 10 hours. 
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FARM PLAN SHOWING WATER-DISTRI- 
BUTION SYSTEM 





1. 60A. Terraced field. 8. 80A. Ridged pasture. 
2. 10A. Listed pasture. 9. 25A. Listed pasture. 
3. 25A. Ridged pasture. 10. Farmstead. 
4. 20A. Ridged pasture. 
5. 150A. Pasture, extra water, 

rationing system. 1 
6. 20A. Ridged pasture. © +7 iy | 
7. 90A. Pasture. a a he. 
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A-—Safety outlet. D—Rock inlet. 

B—Rock weep on grade. E—Safety outlet. 

C—Rock weep level. F—Graded spur in field. 
G—Graded spur in pasture. 














. 130A. Terraced field, extra 
water, rationing system. 

2. 100A. Pasture, extra water. 
3. 35A. Ridged pasture. 

4. 26A. Contoured field. 

5. 43A. Pasture. 
6 
7 





53A. Terraced field. 
64A. Listed and seedpas- 14. 12A. Listed and seeded pas 


ture, 32.5A to P. ture. 
8. S8A. Terraced field. 15. 40A. Terraced field (extra 
9. 37A. Ridged pasture. water syrup-pan). 
10. Farmstead. 16. 66A. Ridged pasture. 
11. 75A. Ridged pasture. 17. 30A. Terraced field. 
12. 80A. Pasture. 18. Farmstead. 
13. 20A. Ridged pasture. 19. 20A. Ridged pasture. 





The channel-stone masonry diversions may be a 
combination with the drop type structure. Usually, 
however, the installation of a part of the flood boards in 
the structure will eliminate the necessity for the drop 
type structure. Grass in the channel eliminates the 
danger of erosion on a 1-percent slope. 


37 








Stabilization of Roadside Banks 
By F. R. Dreibelbis and Helmut Kohnke ' 


HEN the research area of the watershed sec- 

tion project was established near Coshocton, 
Ohio, many fresh roadside cuts presented an immediate 
problem in erosion control. Without such control, 
the accuracy of the run-off and erosion data to be ob- 
tained would be subject to challenge, and the roads 
themselves would be open to danger. As to the best 
method for stabilization of the banks, it was believed 
that only close-growing plants such as grasses and 
legumes could adequately serve the purpose. Trees, 
because of their slow growth, do not provide the im- 
mediate protection needed on roadside banks, although 
their value for erosion-control plantings in other 
locations is well known. 


Poor Sites for Plant Growth 


The local soils are residual from sandstone, shale, 
and clay. They belong to the immature soils of the 
northern Appalachian Plateau, with Muskingum as 
the best-known series. The comparatively fertile 
surface soil is shallow, while underneath this layer the 
soil material consists mainly of fragments of sandstone 
and shale or of heavy clay and occasional coal outcrops. 
As most of the road-cut materials are of this nature, 
the banks presented a serious problem as sites for 
plant growth. It was known that the seedbed prep- 
aration of highway cuts as practiced by the Michigan 
State Highway Department, in which the banks are 
covered with a 4 to 6 inch layer of organic soil, had 
given very satisfactory results. It was impossible, 
however, to employ this method in the Ohio area, as 
peat and muck soils are not found in the immediate 
vicinity. After considerable study it was decided to 
use mulching as an aid in growing the grass and le- 
gumes on the banks—this in view of the fact that Dr. 
K. Lehotsky ? realized unusual success at the Salt 
Creek project in the establishment of herbaceous 
vegetation in gullies by means of various mulches. 
Some preliminary work which had been done in the 
spring of 1936 served to provide information on seed- 
bed preparation and on suitable plant species. In 
August of 1936, specialization work began on about 
2\% miles of roadside banks in the Coshocton watershed 
experiment area. This work is herein described in 
detail. 


! Assistant soil technologists, Soil Conservation Service, Coshocton, Ohio. 
? Associate forester, Soil Conservation Service, Coshocton, Ohio. 
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The seedbed was prepared (1) by properly sloping 
the banks, (2) by raking the seedbed, and (3) by round- 
ing off the intersection of the cut and the undisturbed 
soil. 

The banks were graded at a slope of 60 percent 
or less, and no banks were seeded where they ex- 
ceeded this gradient for more than 1 or 2 rods. The 
seedbed was then raked parallel to the contour with a 
steel garden rake, and, to reduce erosion, the raking 
grooves were kept perpendicular to the flow of run-off 
water from the banks. The tops of the banks at the 
point of cut and undisturbed soil intersection were 
rounded in order to avoid an abrupt slope transition. 
This prevents drying out and sloughing off and allows 
this part of the bank to be planted. 

As a standard seed combination, the mixture was 
used in the ratios as follows: 


Seed Percent of total weight 
SN SU oa.55 aia nario wil ha ba be bao 0 ee 8.0 
BE gars. auth ve coo ak CCS eeRa eat ae 15.5 
BI in 2G ae Cade poonteu cnageok erana wie anne 15.5 
NE oda tS ed ws Gia eee WR a ee 4.0 
NR Ee rent ele ae eee ear ee ed 11.0 
IN 6:05 -6:5! dvinre ieee kanaotoeslticek anes 11.0 
EEE RP a ee ap me Seen sr 8.0 
I ase dee nd bas WK 0-0 OOO Ee CEM Oe ha baa waeiee 11.0 
MN Ueibss eebviocscaceenbanetens sl suckennesce 8. 0 
sos P26 rt. ad ha uae ocaes ek ad es 8.0 


(Inoculants for the legumes were also included.) 


In this vicinity, red clover, alsike clover, and 
timothy are the standard plants used in meadows; 
while orchard grass, redtop, and Canada bluegrass 
frequently are found in old meadows or along road- 
sides. All the legumes were used because they had 
shown promising growth in the preliminary work. 
Oats were added to the mixture in order to produce 
rapid growth for quick erosion control. The seed 
was sown by hand at a rate of approximately 2.5 
pounds per 1,000 square feet. 


Preparation of Seedbed 


After seeding, the banks were tamped to fix the 
seed firmly in the soil, to facilitate its germination, 
and to pack any loose soil. The tamper, made in the 
local Soil Conservation Service shop, consisted of a 
flat board 15 inches square and 1 inch thick, with 
a round wooden handle 5 feet long supported by 
wooden braces. The weight of the tool is 9 pounds. 
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Check plot between two seeded areas, showing mulch treatment. Seeded May 1936; picture taken July 1936. 
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Five months after seeding, October 28, 1936. Note contrast between check plot and seeded areas; sweet cluver 
at left, Korean lespedeza at right. 
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After the banks had been seeded and thoroughly 
tamped, they were mulched with a compost which 
had been previously prepared. This was spread 
uniformly over the entire bank in sufficient thickness 
to cover the soil. The rate of application was between 
500 and 1,000 pounds per 1,000 square feet. There are 
several reasons for applying this mulch. It retains 
more of the moisture in the soil by preventing exces- 
sive evaporation; it protects the young seedlings 
from undue exposure to heat and sunlight; it aids in 
the prevention of erosion from the banks; and lastly, 
the major nutrients necessary for plant growth are 
supplied. 

Type of Mulch Used 


The best type of mulch for these purposes should 
have the following properties: It should contain a 
good supply of nutrients; it must be heavy enough 
so that it will not be blown away by the wind, or 
washed away by water; and it must cover the ground 
rather uniformly without entirely excluding air or 
light from the soil. Ordinary barnyard manure is 
not quite satisfactory as it is frequently too lumpy. 
Leaves are not recommended since they may have a 
smothering effect on the vegetation. 

The mulch was made up of a mixture of manure, 
straw, soil, water, and fertilizers in the following 
proportions: 

Composition of Compost Used 


Percent of 

Pounds total weight 

Manure (approximate weight).............. 36,000 58. 4 
Straw (approximate weight)................ 14, 000 22.6 
Soil (approximate weight).................. 10, 000 16. 2 
ees amenntt 250 4 
16 percent superphosphate................. 875 1.4 
PT GEIB oo 5 b5 voc ceveceescies 600 1.0 


The available manure was mixed with straw. Soil 
was added to furnish microorganisms for the de- 
composition of the straw and also to furnish some 
elements necessary for this process. The soil also 
added weight to the compost which aided in holding it 
on the road banks. 

As straw is high in carbohydrates and low in protein 
and ash, the addition of nitrogen, phosphorus, and 
calcium fertilizers was necessary in order to give the 
micro-organisms a properly balanced ration. Potas- 
sium was amply supplied by the manure. Water was 
added in large quantities. Because the summer was 
hot and very dry this application had to be repeated. 

The compost pile was left to decompose for about 
1 month and a fairly satisfactory result was obtained, 
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although 2 or 3 months of decomposition would 
probably have produced a better cured compost. 


Use of Check Plots 


In order to compare the results of this seeding work 
with the unprotected areas, a check plot about 1 rod 
long was left unseeded and unmulched at occasional 
intervals along all roads selected. . Efforts were made 
to locate these check plots on areas typical of that 
road, especially in regard to soil and slope. 

Other check plots were seeded but were left 
unmulched and by this method it was possible to 
observe the effects of mulching. The unmulched areas 
showed much poorer growth than the mulched areas. 
The contrast was made more conspicuous by the dry 
and hot season which followed the seeding, and by a 
few very heavy downpours which washed many of the 
seeds from the unprotected areas. 


Protection With Brush 


At some points along the road the seeding work was 
hindered considerably by chickens. These areas were 
reseeded and the mulch, which was mostly scratched 
to the foot of the banks, was again spread uniformly 
over the road bank surface. This was then covered 
by brush containing many fine branches with leaves, 
so as to discourage poultry. It is believed that the 
elimination of oats in the seed mixture might obviate 
the need of brush protection against “poultry erosion.” 


Use of Check Dams 


At several points along the road where drainage 
ditches were rather deep and where the gradient was 
steep, the building of check dams was necessary to 
prevent undercutting of the banks by the stream. 

These check dams were made of burlap sacks partly 
filled with soil to which some of the standard seed 
mixture was added. Care was taken to scatter the 
seed on the surface of the soil within the sack. It is 
necessary to use coarsely woven sacks, as only from 
this type can the germinating plants gain access to 
the atmosphere. The filled sacks were then partly 
buried in the bank with about one-third of the sack 
extending above the ground surface. Where the 
ditch channel was wide, one sack was placed on each 
side of the channel and extending lengthwise up the 
road bank, and another sack was placed below these 
two, parallel to the channel. Where the drainage 
ditch was very narrow only one sack was used. 

(Continued on p. 52) 








Same bank, after acquiring protection; October 28, 1936. 








Heavy Duty Vegetation for Erosion Control 
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HE engineer does not attempt to control large vol- 

umes of water moving at high velocity with light 
temporary types of structure. Similarly, the agron- 
omist is just as anxious to select the kinds of vegetation 
that will bind the soil together to withstand the 
abrasive action of large volumes of silt-laden water 
under trying conditions in the field. 


Permanent Strips on Critical Areas 

At certain places on cultivated slopes, because of 
degree of fall, type of soil, or previous erosion (or a 
combination of these), strip crops of annual plants are 
inadequate. Such areas may be observed in fields 
planted to small grains or annual hay crops where 
destructive erosion is uncontrolled during the greater 
portion of the year. Obviously, if these crops fail to 
control erosion on these critical areas when planted 
over entire fields, they cannot be expected to furnish 
adequate protection at critical points when used in 
strips. Continuous protection at such points requires 
a heavier and more effective type of heavy-duty vege- 
tation in the form of permanent strips. In general, 
perennials must be employed. Alfalfa, perennial 
grasses, lespedeza sericea, or kudzu are often effective 
in controlling erosion in cultivated fields at points 
where the problem is most acute. The kind of plant 
to be used depends upon soil, climatic conditions, 
extent of erosion, and adaptation to the conditions 
peculiar to the individual farm. It is important to 
select plants that will grow, become established, and 
furnish active protection. After the critical areas are 
brought under control, the remainder of the fields 
may be controlled with other crops used in rotations 
and strips. 

The concentration of water which resu!ts from proper 
terracing presents a serious problem of disposal. 
Water so concentrated must be transported with a 
minimum of damage from the cultivated fields to areas 


! Regional Agronomist, Soil Conservation Service, Spartanburg, S, C. 
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With the trend toward vegetative control in water 
disposal, properly built terraces increase the demand 
for heavy-duty vegetation to cope with water concen- 
trated in terrace channels. 

protected by trees or permanent sod or to permanent 
stream channels. Since the trend in water disposal is 
toward vegetated waterways, agronomists are charged 
with developing cover in waterways that will spread 
water over relatively wide areas, relieve it of silt and 
deliver it to its destination in an orderly manner. 

In addition to the plants already suggested, the 
sod-forming grasses are useful, particularly in primary 
channels where the volume and velocity of the water 
require the maximum of vegetative protection. 

Bermuda is one of the best grasses for this purpose in 
the Southern States. Farmers sometimes object to it 
because of the possibility that it may spread to culti- 
vated areas and becomea pest. This objection is being 
overcome in many instances by bordering the Bermuda 
used in primary channels with lespedeza sericea to pre- 
vent its spread. The sericea makes good hay after 
once becoming established. 

(Continued on p. 46) 
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WITHSTANDING A TEST THAT COMES 
ONCE IN A CENTURY 


|. nieraageeanagy scecin practices in the West 
Tarkio River demonstration area in Atchison 
County, Mo., withstood one of the severest tests in 
the history of the project on April 21 when 41% inches 
of rain (about 12 percent of the average annual rain- 
fall) fell in 134 hours. A rainfall of this intensity 
has about a 100-year frequency. 

The rain, totaling 4144 inches, fell over an area 4 
miles wide across the project including the work area 
of Camp SCS-Mo-3 at Tarkio, on soil which had 
soaked up a l-inch rain the day before. The run-off 
was tremendous, and thousands of tons of productive 
topsoil were carried away from unprotected sloping 
fields. With 480 tons of water falling on each acre 
in 90 minutes the soil had little chance except where 
it was guarded with a dense cover of vegetation, 
terraces, or cultural soil-conserving devices. 


1 Acting regional conservator, Soil Conservation Service, Des Moines, Iowa. 


By R. H. Musser’ 


The storm presented a perfect demonstration of the 
need for combined control of erosion and floods. Run- 
off from downpour in one watershed reached such 
flood proportions that it washed out a 150-foot wooden 
highway bridge and carried it one-half mile down- 
stream. Another bridge upstream also was torn 
from its foundation. In an adjacent watershed the 
river had overflowed its banks above a highway fill 
and had deposited an average of 3 inches of silt over a 
200-acre bottom field. The fertile soil left on that 
field by the one rain is equivalent to 7% inches of 
productive soil over an 80-acre farm. Fields from 
which this silt was sliced, in general had little or no 
protection against erosion, and gullies were cut where 
rows led up and down hill. Upstream there was 
erosion; downstream there was a flood. 





Terrace outlet sodded in October and November 1936. Terraces constructed May 1936 and September 1936. 
Sod was not damaged by terrace run-off following 4'/4,-inch rain which fell in 2 hours. Terraced field is in 


wheat. Very little erosion occurred 


Maximum slope is about 10 percent. 
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In the West Tarkio area the predominant soil type 
is Marshall silt loam, which is very absorptive, and 
the topography is gently rolling. The average 
annual rainfall is about 32 inches. With a normal 
distribution of rainfall, several cooperators have been 
able to effect satisfactory conservation of the soil and 
rainfall on the more gently sloping cultivated fields by 
planting corn around the hill on the contour, using a 
lister planter or furrow opener, and placing the corn 
in furrows 6 to 8 inches deep. 

About 36 percent of the demonstration area is in 
cultivated crops, principally corn, representing a 
decrease of more than 8,000 acres since 1934. Under 
the erosion-control program the acreage of legumes 
was increased by more than 4,000 acres, but because 
of the severe drought during July and August last year 
many legume seedings were killed. The drought 
seriously damaged permanent vegetation in south- 
western Iowa and northwestern Missouri, and as a 
result a larger percentage of the land did not have 


sufficient cover to withstand the onslaught of 41% 
inches of rain in 90 minutes. 

In spite of the heavy rain of April 21, there was not 
one failure in all the terraces and gully dams which had 
been built by the Soil Conservation Service on farms 
in the West Tarkio project and the Tarkio camp area. 
Terraces carried the 44-inch rain without a break, and 
spillways to earth dams and terrace outlets which had 
been sodded in the fall of 1936 carried the overflow 
water with no appreciable damage. 

On one farm in the Tarkio camp area where a terrace 
outlet was sodded last November to carry run-off from 
three terraces in a field of winter wheat, the outlet 
carried 3 to 4 inches of water down an 8-percent slope. 
There was no sign of cutting in the sod, and the silt 
deposit was negligible, indicating that the heavy run- 
off was let down off the field in such a way that very 
little erosion occurred. 

Sod also carried the overflow from an earth dam 


(Continued on p. 52) 





Wheat seeded with one-row wheat drill, in corn, on the contour, in fall of 1936. Being pastured at time picture 

was taken. Very little erosion apparent after 4'\/4-inch rain in 2 hours. The stalks were soon to be harrowed 

down so that the crop could be harvested. This practice provides both fall and winter cover, the latter when 
most needed. It also supplies pasture in both seasons, that in the fall being supplemented by stalks. 
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WEED TERRACES 





Hard, bare, sandy clay loam fields were an immediate 

and constant prey to blowing. From this field with 

its standard terrace soil was swept in such volume 
that traffic was blocked on the highway. 


By A. M. Easterday ' 


yee dry farming was first started in the semi- 
arid west, weed and dust accumulations in fence 
rows from bare fields have not been un common sights. 
Furthermore, the heavy and continuous drought of 
the past 4 years has seriously aggravated the soil 
drift problem. 

Fields planted to beans or other non-erosion-re- 
sisting crops and sown crops which failed to produce a 
protective cover have been most seriously affected. 
In the Clayton, N. Mex., area erosion from such fields 
has varied from a few inches to as much as 2 feet of 


! Assistant engineer, Soil Conservation Service, Clayton, N. Mex. 


soil. In many places the surface soil has been com- 
pletely removed. Bare fields of heavy soil which was so 
hard that it could not be cultivated with a lister re- 
sponded readily to wind action. 

With the organization of the Mansker demonstra- 
tion project near Clayton, N. Mex., we found our- 
selves with an abundance of W. P. A. labor which 
must be put to work at once, hundreds of acres of hard 
bare fields controlled by absentee land owners, and 
nothing to work with but hand tools, a few trucks, and 
a borrowed plow. 

The hard bare sandy-clay loam fields were an 
immediate and constant hazard. From one field soil 
blew out in such quantities that traffic was blocked 
on the principal north and south highway along the 
eastern side of the State. 

It was decided that the W. P. A. labor could be 
employed and at the same time the forces of nature 
might help in repairing some of the damage. Thus 
was created the plan to transfer the sand drift condi- 
tions from the fence rows to terrace locations. 

It was noted that these dunes occurred only where 
weeds lodged in the fences or were held fast in an 
otherwise bare field. Obviously the thing to do was 
to hold the soil in the field where it had lodged before 
it had traveled far enough to develop sufficient 
velocity to rise high into the air. A terrace could be 





This terrace was not completed when the dust storms struck but its performance demonstrated the soundness 
of its underlying theory. 
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formed without the creation of borrow pits; weeds 
which had heretofore been a detriment and a serious 
menace to fences could be put to beneficial use; no 
special machinery would be required and a farmer 
could protect his own land without the use of special 
equipment. 


A Line of Tumble Weeds 


Starting with these objects in view, the first weed 
barriers were built by merely placing a line of tumble 
weeds along on the contour and holding them in place 
with a few shovelfuls of dirt. The first wind storm 
demonstrated that the theory was correct. Light 
winds started dust clouds in the unprotected sections 
of the field, but the area protected by weed barriers 
remained quiet. Later, a heavy wind started dirt 
moving all over the field but it was observed that the 
soil close to the ground stopped in the weeds. 

As we progressed, improvements were developed. 
In the present form, two heavy plow furrows are 
thrown together. This ridge is then covered with 
tumble weeds, and heavy dirt from a third furrow is 
used to hold the weeds in place. Soil transported by 
the heavy spring winds does the rest. Soils too light 
to be stabilized with lister furrows may be held in 
place in this manner. 

The advantage of constructing terraces without 
borrow pits is obvious; however, a layer of heavier 
material over the surface is desirable but not abso- 
lutely necessary. 


Terraces Stabilized 


The binding medium which induced the formation 
of a terrace is found in the tumble weeds and if the 
terrace is to remain intact, it must be stabilized with 
a fibrous-rooted vegetative cover. Otherwise, with 
the rotting of the weeds, the same force which built 
the terrace will remove it. Little fear of losing the 
weeds may be felt, however, until after a rainfall 
sufficient to induce plant growth. Sudan grass, millet, 
or cane are recommended because of the dense vegeta- 
tive cover and excellent root system. If at planting 
time the terrace has not developed sufficiently to 
permit the use of a drill, the seed should be broadcast 
and harrowed in. 

It is true that bare fields should never exist, and 
conditions which permit wind-built terraces should 
never be permitted. But, during the past four or 
five years, fields have been planted, after careful prepa- 
ration, which produced no cover crop—this due to 
the drought. Such fields became active wind erosion 
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hazards. Fields which are listed or chiseled to 
present a rough cloddy surface soon become flat under 
the onslaught of high winds, and clods pulverize under 
the action of frost and a little moisture. A barrier 
above the surface of the ground is the only method of 
holding such a bare field, and it is under such conditions 
that weed terraces have value. 

There is another advantage to these terraces beside 
serving as catchments for soil drift and barriers to 
run-off from rainfall. As may be observed in the 
illustrations, such structures reduce wind velocities 
near the ground sufficiently to permit plant seeds to 
lodge and grow. 

From November until March or April there is little 
blowing hazard. During these 3 or 4 months the 
farmers can stabilize many acres and lay miles of 
terrace lines. With terraces costing from $40 to $65 
per mile, the cost of laying the groundwork for weed 
terraces compares favorably, even if the farmer must 
employ help. 

The popularity of this type of terrace has reached a 
point where farmers object to the removal of tumble 
weeds from their land, desiring that they be used upon 
their own property. This type of terrace barrier is 
now being employed on the Dalhart, Tex., project for 
stabilizing sand dunes. Farmers from other sections 
have visited this project and have gone home to 
stabilize their own fields. No equipment is necessary 
except a wagon, plow, shovel, and pitchfork. 





Heavy Duty Vegetation 
(Continued from p. 42) 


Centipede grass [Eremochloa ophiuroides (Mumo) 
Hock} is being used very effectively in the lower part 
of the South. This grass does not produce rootstock 
and it can be eradicated by plowing. Centipede pro- 
duces a very heavy, tough sod and can stand an un- 
usual amount of heavy washing after being well estab- 
lished. It does not grow high enough to be cut for hay 
and produces only a small amount of viable seed. 
Usually it should be confined to primary or high-veloc- 
ity channels, or to sod strips adjacent to pastures where 
grazing is practiced. 

After determining the type of permanent vegeta- 
tion, its actual establishment should take precedence 
in theagronomic program for the waterway. Although 
annuals will give quick returns, they may seriously 
interfere with the establishment of the vegetation that 
is to be relied upon for permanent protection. 
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Goforth’s Stores Stand Idle—Her Streets Grow Weeds 


By Harold G. Anthony’ 


Ghost town! 

Deserted buildings; somber, weather beaten walls, 
decaying; lop-sided, dilapidated houses and store 
buildings; rust-pitted gin machinery strewn beneath a 
creaking, swaying tangle of sheet iron. Desolation. 

That is the 1937 picture of what was, only a few 
short years ago, a thriving little community and 
trading center located in Hays County, in the southern 
extension of the rich Blackland section of Texas. 

The history of this once prosperous village and its 
surrounding highly productive farm lands tells a 
poignant and tragic story of erosion. 

Here is the story: 

The rolling Blackland area was cleared of its native 
sward and mesquite trees following the Civil War, 
according to L. O. Miller, the only remaining resident 
of the immediate Goforth community. 

“I guess this was the best farming area in the whole 
country”, Mr. Miller says, “from the years around 
1880 to 1906. Good crops were made. The deep, 
rich blackland soil produced from three-fourths to a 
bale of cotton peracre. The farmer who was fortunate 
enough to own or lease a tract of land in the Goforth 
area was almost assured at the outset that if he applied 
himself to the task of tilling his acres he was sure to 


prosper.” 
Land Values Increased 


Mr. Miller continues his story by pointing out that 
more and more acres were cleared and land values 
rapidly increased as farmers from other areas, learning 
of the productive qualities of the land around Goforth, 
were willing to pay almost any price for acreage. 
Each succeeding crop year more steep land was cleared 
and put into cultivation the next cropping season. It 
was not long until fields began to gully and wash and 
yields declined. Little heed was given to such “warn- 
ing signals”, for it was a simple matter to abandon one 
field and clear up another. 

By this time the village of Goforth was quite a 
thriving community. There was a post office and the 
general store known as the Goforth Supply Co. did 
an annual business of from $30,000 to $45,000. The 
store had six full-time clerks. There was a doctor and 
an apothecary who filled his prescriptions. The 
owners of the meat market and of the barber shop had 


1 Administrative assistant, Soil Conservation Service, Fort Worth, Tex. 








good bank accounts. Three men worked continu- 
ously in the blacksmith shop. From 2,000 to 2,500 
bales of cotton were ginned annually at the big 
Goforth gin. A wagon freight line brought supplies 
from Austin. 


Yields Decrease 


The year 1900 was a big cotton year. Land values 
soared to $135, $150, even $200 an acre in some cases. 
Following this great year, however, there was a 
gradual, but very noticeable decline in the cotton 
yield. By 1907 cotton production on the acres swept 
of topsoil began to drop. Business fell off. In 1913 
the entire countryside was practically flooded by tor- 
rential rains. Tons of the little remaining productive 
topsoil were washed from the fields; gaping gullies 
appeared. Production dropped, land loans went 
unpaid. 

Some attempts were made at “sowing” the fields. 
Many farmers heeded the advice of Extension workers 
and constructed terraces. But erosion had done its 
work. By 1919 much of the land was abandoned. 
Farm families, giving up the losing fight, moved else- 
where. A complete crop failure in 1925, coupled with 
the devastation wrought by worms in the following 
year marked the virtual end of Goforth as a com: 
munity and trading center. Families moved out of the 
community by the wholesale. Homes, farms were 
abandoned. No longer was it possible for any con- 
siderable number of people to make a livelihood from 
the eroded acres. 


(Continued on p. 50) 





47 








Before resectioning on an Arkansas State highway northeast of Monticello. 





BRINGING EROSION CONTROL TO 
SOME HIGHWAYS 


| ip igen erosion-control projects in region 4 

provide information as to the adaptability, under 
the varying conditions found along highways, of the 
several erosion-control practices employed on agri- 
cultural lands. The primary purpose is not to improve 
any particular section of road but to provide basic 
ideas for work in areas of similar soil types and rainfall, 
and of corresponding construction seasons. If infor- 
mation is to be of practical value it must fit in with the 
planning of State highway engineers. 


Demonstrations on Permanent Roads 


Each highway erosion-control project embraces (1) 
changes and treatment of the road section, (2) type 
of cover to be established, and (3) a detailed plan of 
special control measures contemplated. Plans are 
made carefully and can be easily followed without 
previous technical experience. Any contemplated 
change in them must be submitted on a specified form 
and approved by the contracting parties. It has been 
the policy in Region 4 to establish areas only on sec- 
tions of road that have permanent alignment and grade. 
Modern highways are constructed with wide shoulders 
and flat slopes, and the erosion-control measures must 
be established under similar conditions to prove bene- 
ficial and applicable. 
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The plan includes the modernization of the cross- 
section. This particular phase of the work is the basis 
of all roadside development. Hence, it has been the 
policy to improve the section to conform with the 
latest design before any erosion-control measures are 
installed. Asa rule, the section can be easily improved 
by tractor and grader operations; however, if the 
excavation does not balance the fill, it is necessary 
to move this excess material to other sections where 
fill is needed. 

The establishment of erosion-control measures on 
roads that donot have a modern section will not usually 
prove economical since such measures will be disturbed 
or destroyed when the section is modernized and coor- 
dinated with other phases of highway development. 

The ditches are all designed for a desired velocity 
that will not scour the permanent cover. The ditch 
section is widened as the velocity increases beyond a 
safe point. In most instances, outside water has been 
brought on to the slopes by the use of solid sod. 


The Common Outlet 


The common outlet for terrace systems and highway 
drainage has been successfully demonstrated, and 
apparently this points the way to the solution of a 
problem that has long been a sore subject between the 




















After resectioning, same highway. 


By Arnold Davis‘ 


agricultural land owner and those charged with the 
responsibility of maintaining public roads. This com- 
mon outlet has proved beneficial to both the land 
owner as being effective and inexpensive to maintain 
and to the road department as being permanent in 
character with maintenance and operation reduced to 
simple mowing. 

Drop inlets have been used extensively to prevent 
erosion at the culverts and damage to agricultural lands 
above. Notched wing walls on the lower side of the 
culvert have been demonstrated favorably. 

A ditch section on a fill, to prevent damage to 
agricultural land on the lower side of the road, is now 
being given a trial. These ditch sections carry the 
water to the culvert over a notch at the wing wall. 


Severe Erosion in Cuts 


It is apparent in this region that the most severe 
erosion occurs in cut sections. The fill sections as a 
rule have been controlled by native volunteer vegeta- 
tion. It is believed by most highway engineers that 
this is due to the fact that the soil has been disturbed 
and has a high infiltration rate. In order to confirm 
this assumption, numerous cut sections are being 
plowed and cultivated. 

Vegetation is the major erosion-control measure 
used. Since little is known as to the most economical 
") Associate agricultural engineer, Soil Conservation Service, Fort Worth, Tex. 


methods of establishing vegetation on subsoil, nu- 
merous experiments are being tried out to determine 
the proper procedure in obtaining permanent cover. 


To Establish Permanent Cover 


The areas have been divided into sections of approxi- 
mately 1,000 feet in length, depending upon the soil 
type, slope, and cut and fill sections. The various 
measures employed in establishing vegetation on the 
different sections are applications of the best-known 
practices, including numerous methods of transplant- 
ing permanent cover. The methods usually include 
those that will give immediate erosion control, such 
as solid sodding, and extend to the more economical 
practices where complete control can be expected in 
1, 2, and 3 years. The amount of permanent cover 
transplanted has been gradually decreased, and nurse 
crops are now used to protect the areas until perma- 
nent cover is adequate. Various methods have been 
devised in transplanting sod, and, if successful, will 
be adaptable to the work of the highway departments. 


Precipitation Recorded 


Standard rain gages have been established near the 
areas in order to record any abnormal rainfall that 
might occur during and immediately after construction. 
This data is plotted on a yearly rainfall chart which 
shows precipitation in inches and duration in hours. 
The rainfall chart is referred to during routine in- 
spections of the area. 
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One of the most important items is the reading and 
recording of field conditions. A form for this purpose 
has been worked out and found to be very satisfactory 
in correlating data to be used in formulating final rec- 
ommendations. Precautionary measures have been 
taken to delay recommendations until the final analysis 
of the area is completed. Highway departments are 
eager for the information obtained from the established 
areas and in some cases are prone to jump to conclusions 
and to apply practices on large areas where they may 
not be effective. 

Controlling erosion on agricultural land is the major 
problem of the Service and is given preference in all 
cases. Where areas have been established it has 
been possible to plan all work in such a manner as to 
prove economical to the operations on agricultural 
land. Reduction in the size of farm work crews 
results in a lower average cost than when the labor 
units are too large. Only labor not needed to estab 
lish measures on agricultural land is used on highway 
areas. 

The Soil Conservation Service is offering a service 
to other Federal and State organizations whereby 
economical erosion-control methods may be devised 
for use in highway construction. 





Goforth’s Streets Grow Weeds 
(Continued from p. 47) 


The general store, the gin, the butcher shop were 
closed. There were no mortgages, but sufficient 
business was not available to make the enterprises 
profitable. Most of the fields were turned out. 

Today great expanses of the land, barely able to 
support a sparse growth of weeds, stretch out across 
the rolling hills, sad evidence of the ravages of uncon- 
trolled erosion, a monument to exploitation and agri- 
cultural “mining”, resulting in a new kind of “ghost” 
town. 





Launches Extension Program 
(Continued from p. 34) 

“Helping the farmer to adapt his general farm man- 
agement into the soil conservation movement is a big 
job”, Mr. Myer pointed out. “Just big enough”, he 
said, “so that it will take the best efforts of both the 
Extension Service and the Soil Conservation Service 
working with many other agencies to do it.” He cited 
instances where extension specialists reported that 
their work had doubled and trebled as a result of 
interest stimulated by Service projects. 

Mr. Myer expressed pleasure over the fact that 
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representatives of the two Services in the Ohio Valley 
were meeting around the conference table to analyze 
soil conservation problems and attack them on a broad 
scale. Of the individual demonstration farms, he 
said, “There will be more of them, thus bringing soil 
conservation methods and practices closer to more 
farmers.” 

Others who attended the Dayton conference and 
took part in the discussions were C. B. Manifold, chief 
of operations of the Service, Washington, D. C.; W. L. 
Baynes, Indiana State coordinator; D. T. Herman, 
Ohio State coordinator; E. C. Sackrider, Michigan 
State coordinator; W. M. Hardy, Tennessee State 
coordinator; R. O. Cole and E. P. Reed, extension soil 
conservationists in Indiana and Ohio; George Roberts, 
assistant dean of agriculture, University of Kentucky; 
and H. W. Gilbertson, Agricultural Extension Service, 
Washington, D. C. 


SOILS AFFECTED BY WIND EROSION 

Samples of cropped, virgin, subsurface, and drifted 
soils were collected in and near the Oklahoma Pan- 
handle during the fall and winter of 1935-36. Me- 
chanical analyses were made in order to determine the 
percentage of sand, silt, and clay in each sample; and, 
also, experiments were carried out to discover total 
nitrogen and organic matter content. Resulting data 
show that the hummocks and drifts in the high plains 
soils have lost 37.8 percent of their silt and clay and 
have increased 29.3 percent in sand over the adjacent 
virgin surface soils. The same soils have decreased 
24.5 percent in organic matter and 28 percent in total 
nitrogen when the drifts are compared with the 
adjacent virgin surface soils. Cropping and wind 
erosion combined have decreased the cultivatable soil 
15 percent in total nitrogen. 


Conservation Farming Practices and Flood Control is 
the title of the new miscellaneous publication by Dr. 
Bennett which describes the farmers’ part in dealing 
with flood waters in small and large streams. Protec- 
tive soil-building crop rotations, contour strip cropping, 
contour tillage, soil- and water-saving terraces, check 
dams, and grassed waterways are outlined and recom- 
mended as some of the practices which the farmer may 
employ on his land to check the force of run-off and at 
the same time build up the soil. 





NEXT MONTH.—The September issue will 
be devoted to vegetation’s important part in 
the program of the Soil Conservation Service. 
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SOIL EROSION AND ITS CONTROL. By 
Quincy Claude Ayres. New York and London. 1936. 


This book, written by an agricultural engineer, can go right into 
the field and be used for practical results by engineers and field 
workers who are on the fighting front where the erosion problem 
exists. It is an eminently workable and comprehensive treatment 
of the subject, and its readers are given definite instructions on how 
to put into practice those soil-erosion remedies which have proved 
themselves effective in field trials. The significance and extent of 
erosion in the United States and factors affecting its acceleration 
are briefed in the first 38 pages, from which point the author pro- 
ceeds to his detailed directions on the desgin and construction of 
terraces, diversion ditches and soil-saving dams, strip farming and 
the planting and care of trees, grasses, shrubs, and vines. Descrip- 
tions of control methods are complete enough to enable the careful 
reader to put the remedies into actual practice. 

In launching into the subject of control methods, Mr. Ayres 
states: “The first step in any rational solution is to restrict open 
cultivated land to slopes and conditions where erosion can be held 
within predetermined limits." The statement is further qualified 
as meaning that there are certain slopes suited to agricultural crops, 
others to permanent pastures, and still others to forests and that 
the border zone between the three uses is one of considerable width 
and flexibility to allow for local variations. 

In a chapter dealing with ways and means of keeping erosion 
under control on slopes suitable for cultivated crops some excep- 
tionally well-chosen data is given to point out the necessity for crop 
rotations, contour farming and strip cropping. The Texas, Mis- 
souri, and Wisconsin strip-cropping practices are outlined in detail, 
particularly as to width and arrangement of strips both with and 
without terraces. The rational equation, Q=CIA, by Mr. 
Ramser, is used in directions for making the quantitative deter- 
mination of critical run-off which is necessary to capacity and de- 
sign of erosion-control structures, and from this the book passes 
into a long and detailed discussion of terraces. In fact, the greater 
part of the volume is devoted to terraces and their construction and 
maintenance. 

Every detail of locating, designing, and constructing the broad- 
base, shallow-channel type terrace is given, with special emphasis 
on grade, spacing and outlets, and computation of capacity. Ter- 
racing equipment receives considerable space in the book, including 
practically everything from the “turret” type farm level used in 
staking out terrace lines to tractor-power terracers and graders. 
Of especial importance is that part of the section dealing with 
terraces which presents directions for care of terraces during the 
first year and for plowing and planting land that has been subjected 
to terrace treatment. 

In emphasizing the importance of proper terrace outlets Mr. Ayres 
devotes a complete chapter to this phase of the structures. The 
Soil Conservation Service work at Bethany, Mo., is shown in chart 
form and noted as representing a well-thought-out arrangement 
from the conservation point of view, of terrace outlets and plant- 
ings. “The ideal outlet”, the author states, “is a dense growth of 
underbrush and timber on a moderate slope with a thick mulch of 
leaves and debris to spread out and partially absorb the water dis- 
charged from the terrace channels.” A permanent pasture of 
tough sod is also satisfactory. But if neither the pasture nor the 
underbrush with timber are available, the recourse is a constructed 
outlet in the form of a ditch or draw properly placed and graded to 
prevent erosion. “Neglect of such protection in the past has been 


tesponsible for more terrace failures than any other single cause,” 








writes Mr. Ayres. And, “It is a mistake to place too much de- 
pendence on a natural outlet simply because it is natural." Vegeta- 
tive control is advocated in outlet channels where slope is not above 
12 percent, and species and planting methods are given for obtaining 
permanent sod. 

Three chapters dealing with control of gullies, temporary and 
semipermanent check dams, and permanent or soil-saving dams, de- 
scribe practically all types of overfall protection devices. The 
pages comprising these chapters are well supplied with detailed 
charts, tables and photographs, and the text is exceptionally com- 
plete in descriptive detail. 

As Mr. Ayres points out at the head of his chapter on special 
uses of vegetation “the ultimate purpose of building most check 
dams is to make possible the restoration of natural control through 
the growth of vegetation.’ Somewhat briefly (for the author is not 
an agronomist but an engineer) Mr. Ayres discusses plantings of 
trees, shrubs, grass, and vines which have proved themselves valu- 
able erosion-control mediums. The special emphasis is upon plant- 
ings for control of gullies and stream bank erosion and protection of 
structures. A final chapter on soil conservation and land use out- 
lines the experiments under way at the Bethany, Mo., soil erosion 
experiment station when the book was prepared for publication. 
Herein is included also a discussion of coordination of physical fac- 
tors and some suggestions for cropping and erosion-control practices. 
The appendix is devoted to simple methods of calculating land areas, 
and a partial list of soil-conserving, semi-soil-conserving and soil- 
depleting crops. The bibliography at the end of the book is exten- 
sive, containing more than two hundred references on conservation 
and related subjects. 


METHODOLOGY IN SOIL CONSERVA- 
TION AND AGRICULTURAL ADJUST- 
MENT RESEARCH. By Rainer Schickele, Ames, 
Iowa. March 1937. 


In this bulletin is to be found a description of the procedure and 
preliminary findings of the research project designed and carried 
out in the effort to determine suitable land-use patterns and crop 
and livestock systems which if adopted would conserve soil re- 
sources and at the same time provide a secure foundation for 
economic returns and cultural environment of farm life. The 
emphasis is on “methodology of indicating and analyzing factual 
material rather than on the descriptive presentation of the facts 
themselves.” 

A brief historical sketch of research projects in agricultural 
adjustment is given, showing that the study plan had its inception 
in March of 1934 when the Iowa Agricultural Experiment Station 
launched a cooperative study, with the Production Planning 
Section of the A. A. A., to suggest desirable crop systems and 
sound farm practices for Iowa. Since subsequent studies were 
based on the Iowa project, the author has seen fit to set forth the 
problems, methods, and results encountered in the investigation of 
present farming characteristics in the Corn Belt in general and 
Iowa in particular. Present land-use patterns and crop systems 
are discussed with regard to feed unit productivity of crops and 
pastures, commercial movements of feed grains, and animal units 
and livestock systems. 

The problem of soil erosion and depletion in Iowa is discussed at 
some length. In the interest of its soil resources the State is 
divided into three soil conservation districts. The first district 
comprises the southern Iowa loess area where there is severe 
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gully and sheet erosion, with shallow surface soil and infertile 
subsoil. Immediate readjustment of farming and crop systems is 
recommended for this area with intensive demonstration work in 
erosion-control measures. For the districts of the second and 
third orders, including the Mississippi and Missouri loess areas, 
with moderate to slight gullying and sheet erosion, it is suggested 
that adjustment be accomplished through education and reforms 
in tenure and credit systems. 

Following the outline of soil conditions throughout the various 





districts, the author presents a rather extensive discussion of the 
problems involved in adjusting crop rotations and farming types 
to soil conditions. The determinations of crop systems in the 
study “* * * rested largely upon the general characteristics of 
the major soil types and the general conservational properties of 
major rotations regarding their effects on erosion and nitrogen and 
organic matter content of the soil.” 

The appendix contains sample work sheets, farming system 
criteria, and statistical maps used in the study. 





STABILIZATION OF ROADSIDE BANKS 
(Continued from p. 40) 


The following statement gives an idea of the 
approximate amounts of materials and labor used and 
their costs: 








Cost of seed (214 pounds at DDB). oo covescccecccccccers $42. 80 
Cost (approximate) of materials in compost. . OT a 
Cost (approximate) of labor in preparing compost . fot cater 70. 00 
Total cost of seed and compost. . 169. 80 
Total cost of technical supervision and labor, “exclusive of 
labor in preparing compost....................e0e00s 475. 84 
Grand total, materials and labor.................. 645. 64 


(Nott.—The cost of transporting materials is not 
included in this summary. The area of road work 
seeded was 85,300 square feet, and the cost approxi- 
mated $7.57 per 1,000 square feet.) 


Results 


The short duration of time since the inception of 
this work, and the variable climatic factors affecting 
its success, do not permit of definite conclusions at 
this time. The establishment of a stand of vegeta’ 
tion sufficiently dense to withstand erosion was the 
main criterion used in evaluating the success of the 
work. Since the work was carried out in a region 
which has been settled for a long period of time, 
erosion-control practices had to be installed under the 
existing conditions. Many of the road cuts show 
slopes steeper than 60 percent. A reduction of the 
slope is often very difficult since it cannot be made 
unless either the road width is reduced or the top 
of the bank is cut away, in which latter event exist- 
ing fence lines may be undermined. However, fre- 
quent observations made at various times since this 
work was started seem to justify the following state- 


ments: 
1. Seeding work was successful where the slope 
of the banks approximated 60 percent or 





less, and where the banks were properly 
mulched. Seeding of banks with a slope of 
over 60 percent in general was not success- 
ful. 

2. Heavy rains following the seeding program 
caused poor results on the unmulched 
areas. In nearly all places the mulched 
areas on slopes of 60 percent or less gave 
ample protection against heavy rainfall. 

3. In periods of very hot and dry weather such 
as were experienced in this work, results 
on southern and southwestern exposures 
were not nearly as successful as on other 
exposures. 

4. In spite of the unfavorable weather conditions 
which followed this seeding program, the 
work was successful on at least three- 
fourths of the area seeded. 


Withstanding a Test 
(Continued from p. 44) 


which had been built across a gully 25 feet deep drain- 
ing 90 acres of cultivated land. 

Wherever there was a good vegetative cover, such 
as bluegrass, legumes, and winter wheat, the result 
was the same—very slight erosion damage regardless 
of the run-off. An example of the value of wheat for 
winter cover is the field shown on page 44. This field 
was drilled on the contour between corn rows last 
fall and now is providing good pasture and excellent 
protection against erosion on a 7-percent slope. The 
4%-inch rain carried very little soil from this field. 

In contrast, those fields which had no protection 
showed sheet erosion and gullying. A field that had 
been drilled to oats up and down the slope had lost 
hundreds of tons of soil from the one rain. 
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